Abstract-Based on construction of radial basis function network, by studying relationship between materials band gaps and parameters of solar cells, a new solar general simulation model is offered, which can automatically adjust the parameters. The prediction technology is used in photovoltaic power generation system to solve the problem of the lagging battery control, and the stability of photovoltaic power generation system has improved
I. INTRODUCTION
Modeling about solar cells is the premise of studying photovoltaic power generation system. Many parameters, such as open circuit voltage, short circuit current, maximum power point voltage, maximum power point current, must be provided in traditional methods [1] . The materials of the solar cells are studied in this paper, and a new solar general simulation model is proposed based on band gaps. It can automatically adjust the parameters of the premise of ensuring the accuracy. This model can be used to choose the best solar cells that the load is known, and can provide help to study of photovoltaic power generation system. Stand-alone photovoltaic power generation system is often equipped with energy storage batteries to store power and regulate [2] . The traditional control methods of charging and discharging need to detect many parameters, such as bus current, load current, load voltage and so on. And then the control strategy is needed to adjust under the detection parameters. This is a lag control, and in order to maintain stability in the power load, the capacity of the battery is required large enough. The prediction technology used in the control of the battery, the problem of the lagging battery control can be solved effectively, and system can be increased stability.
II. MODELING OF SOLAR CELLS BASED ON BAND GAPS
An electron that is bound in solid want to be a free electron, it must be enough energy to jump into the conduction band. This is the minimum energy band gap Eg. In solar cells, only those greater than the energy band gap material being absorbed photons can generate electron when a hole pairs generated photocurrent, and others can not. That is, corresponding to the wavelength of the photon should meet [3] :
Among, λc is the long-wave limit of solar cells. Short circuit I sc of solar cells should meet:
That, σ(λ) is incident light energy density, η is equivalent conversion rate， and Jeff(λ) is the effective incident light intensity. In general, η can be considered constant, I sc is proportional to Jeff(λ).
( )
As the sun light is thermal radiation, it can use blackbody radiation model, the monochromatic energy flux density is: 
Where r is the distance to light source. From equation (1) to (5) we can see, the band gap E g determine the long wave limit λc, that is the only solar cell short circuit current I sc determined. General mathematical model of solar cells, see equation (6),
Engineering model to emphasize that the combination of accuracy and practicality. Allow the engineering precision, we can type (6) make the following simplifying: (1) (V+IR s )/R sh is far less than the battery current typically, so that you can ignore; (2) Rs is smaller than diode forward resistance typically, so I ph =I sc . model can be simplified,
Where, 1 
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III. CONSTRUCTION OF RADIAL BASIS FUNCTION NETWORK
Radial basis function network is a two-forward neural network, and contains a hidden layer neurons and a linear output layer neurons [6] , [7] , [8] . and then through the radial basis function to get the first layer output. As can be seen by the network structure, construction and training of radial basis function network process is that to make it through study, determined the number of hidden neurons, the centers in each hidden layer neuron, widths and weights of the output. Neural network used in this article, the initial number of hidden nodes is zero, in the training process, when the neural network one by one get samples from the learning algorithm to decide whether to add hidden nodes.
120 samples are used in this paper, the first 100 are used to train neural network and the after 20 are used to predict. Figure 5 shows the sequence of the first 100 samples of the autocorrelation function. From the figure, since the correlation function can not quickly decay to zero, the original sequence of non-stationary, the need for a smooth deal. To introduce order differential operator ▽=1-B，and ▽ 
After the first difference if the sequence is still not stable, the need to continue to differential conversion, until smooth. That,
After the first difference transformation, the autocorrelation function of the first 100 samples{▽ 1 y t } shows in Figure 6 . Can be seen at this time autocorrelation function decay rapidly to zero, sequence becomes stable enough. It recorded in the learning process the network on the 100 test samples of the normalized test error and the change of hidden nodes [9] , [10] . Normalized RSME is defined as,
Where, e i is the i samples of the test error, n=100. In the learning process, we set the mean square error of 0.01, spread constant of 0.01. Normalized RSME curves and the change of hidden nodes show in Figure7.
From Figure 7 , with the study conducted, hidden nodes increased gradually, testing error decreased. In the distribution of the 75 hidden nodes, the normalized to 0.0137653, the network has achieved adequate learning.
With 20 samples for testing, the fitting results show in Figure 8 , the error show in Figure 9 . In figure 8 , solid line are the predicted values, dashed lines are measured values. From the figure, the algorithm can be carried out on photovoltaic generation of more accurate short-term forecasts, the error rate of about 6%. figure 10 . Among, PV is photovoltaic array that is constructed with solar cells by way of series-parallel, YC is prediction module, and XC is the battery control module. Battery replaced with a controlled voltage source. Now the output power of commonly used in solar water heater is 1500W. In this instance, we require the output power of the system to stabilize at 30W around. The results of using prediction technology or not to control battery charge and discharge show in Figure 11 . Where, the solid line is the system output power of using prediction and the dashed line is the output of not using prediction. From the figure, using predictive control so that the output power stable at around 1500W, while using direct measurement of the output control system, there was greater volatility.
V. CONCLUSIONS
Based on the relationship between band gaps of materials and parameters of solar cells, a new general simulation model of solar cell is designed. The model has self-learning ability, can automatically adjust the parameters, and can simulate I-V characteristics of a variety of solar cells. The prediction technology based on radial basis function network is used in photovoltaic power generation systems to solve the problems of the lagging battery control, and improve stability of the systems.
